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RECEPTIONIST ROBOT SYSTEM 

TECHNICAL FIELD 

[0001] The present invention relates to a receptionist robot 
system. 

BACKGROUND OF THE INVENTION 

[0002] When a guest visit a host at corporate of?ces, 
typically, the guest tells a receptionist the purpose of the visit 
and the name of the host, and the receptionist has the guest 
Wait in a designated Waiting area While the host is sum 
moned. The host then comes to the Waiting area, informs the 
receptionist of his arrival, and conducts the guest to a 
prescribed conference room or draWing room. If the con 
ference room Was designated in advance, it is inef?cient for 
the host to come to the Waiting area. HoWever, if the 
receptionist is assigned With the duty to conduct the guest to 
the designated conference room, the receptionist Would be 
overburdened. If another person is assigned With the duty to 
conduct guests to conference rooms, not only the labor cost 
rises but also it creates additional Work of sharing informa 
tion because this person needs to inquire the receptionist and 
guest of information on the purpose of the visit and the 
designated conference room. 

[0003] When the receptionist intends to summon the host, 
the receptionist looks up a directory or database to ?nd the 
telephone extension number under the name or post of the 
host, and communicates With the host. The receptionist is 
required to repeat this process for each guest, and the Work 
ef?ciency may be highly poor depending on the skill or 
method of the receptionist. The guest may identify the host 
by saying “Mr. AA at extension number XXXX” or “Mr. BB 
in YYYY division”. In such a case, the extension number or 
his post may be outdated, and this may hamper prompt 
summoning of the host. 

[0004] It has been proposed to automate the Work of 
receiving and conducting a guest Without depending on 
human efforts. See Japanese Patent Laid-Open (Kokai) 
Publications Nos. 2-240684 (line 8, loWer left column, page 
2-line 15, loWer right column, page 2, and FIG. 4) and 
7-295637 (paragraph [0012], and FIG. 3), for instance). 
HoWever, according to the proposal disclosed in Japanese 
Patent Laid-Open (Kokai) Publication 2-240684, use is 
made of a robot Which conducts a guest by using speech and 
image, and travels along a magnetic induction Wire. There 
fore, if any obstacle is placed on the magnetic induction line, 
the robot is unable to return to the initial position. According 
to the proposal disclosed in Japanese Patent Laid-Open 
(Kokai) Publication 7-295637, a guide robot can be con 
nected to an external control unit, but is unable to conduct 
the guest because the robot is not capable of a guided 
motion. 

[0005] According to the conventional robots, only the 
function of either a receptionist or a conductor is available, 
and the robot is assigned to perform a duty in a Way a human 
Would usually perform. Therefore, the robot is unable to 
perform the comprehensive actions of receiving and con 
ducting a guest, and a desired level of ef?ciency in receiving 
and conducting a guest cannot be attained. 

BRIEF SUMMARY OF THE INVENTION 

[0006] In vieW of such problems of the prior art, a primary 
object of the present invention is to successfully automate 
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the Work of recogniZing a guest, check the appointment, 
notify a host of the arrival of the guest and conduct the guest 
to a designated place in the Work of receiving guests at 
corporate offices. 

[0007] At least part of such an object can be accomplished 
by the receptionist robot system of the present invention, 
comprising: a traveling robot (2) including autonomous 
traveling means (2a) for traveling autonomously and exter 
nal recognition means (11, 14) for recogniZing a guest (9) at 
least according to image information; and management 
database means (3) adapted to communicate With the robot 
(2) and provided With a database containing identi?cation 
information to identify the guest recogniZed by the external 
recognition means (11, 14); Wherein the guest is identi?ed at 
least according to the information obtained by the external 
recognition means and management database 

[0008] According to this arrangement, the guest can be 
visually recogniZed by the traveling robot, and can be 
identi?ed by comparing the visually recogniZed guest With 
information in the database. Therefore, if this appointment is 
properly recorded in the database, the traveling robot can 
automatically and directly conduct the guest to the desig 
nated conference room according to such information. 

[0009] If the traveling robot (2) is provided With dialog 
means (12, 13, 14) for communicating With the guest (9) 
recogniZed by the external recognition means (11, 14), the 
robot can deal With the guest by dialog. In particular, if the 
traveling robot (2) is provided With response means (14) for 
determining the contents of communication With the guest 
according to the information from the management database 
means (3), it can deal With the guest even more appropri 
ately. 

[0010] If the management database means (3) is adapted to 
retain and update individual personal information and sched 
ule information, it is alWays possible to deal With the 
situation according to the most updated, correct information. 
In particular, if the management database means (3) is 
adapted to update the individual personal information 
according to a result of communication With the guest (9) 
conducted by the response means (14), the neW information 
of the guest can be updated most promptly. 

[0011] If the external recognition means (11, 14) is 
adapted to select a candidate or determine a priority order of 
a plurality of candidates according to the schedule informa 
tion of the management database means (3), the time 
required for the recognition process can be minimiZed, and 
the robot can deal With the guests in the order of the time of 
each appointment. 

[0012] Alternatively, the present invention comprises a 
receptionist robot system, comprising: a traveling robot (2) 
adapted to travel autonomously; and management database 
means (3) adapted to communicate With the robot (2) and 
provided With a database adapted to retain and update 
individual personal information and schedule information 
for identifying a guest (9); Wherein the traveling robot (2) 
comprises external recognition means (11, 14) for recogniZ 
ing the guest (9) at least according to image information, and 
response means (14d) for determining an action to conduct 
the guest recogniZed by the external recognition means (11, 
14); the management database (3) being communicably 
connected With input means (PC1, PC2, PC3) for inputting 
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the schedule information and noti?cation means (PC1, PC2, 
PC3) for notifying the arrival of the guest (9) to a host 
according to the action of the response means With respect 
to the guest 

[0013] According to this arrangement, When the traveling 
robot has recognized the guest, by conducting the guest to a 
designated place While notifying the host of the arrival of the 
guest, the host can attend to the meeting Without any delay. 
The host can input schedule information into the manage 
ment database means via input means so that the most 
updated and accurate schedule information may be main 
tained in the database. 

[0014] If the external recognition means (11, 14) is 
adapted to forWard a recognition result to the management 
database (3), and the management database (3) is adapted to 
update the individual personal information according to the 
forWarded recognition result, the most updated individual 
personal information of the guests can be maintained in the 
database. 

[0015] If the management database (3) comprises map 
information including at least a position of a stairWay, and 
the traveling robot (2) is capable of traveling inside a 
building including a stairWay according to the map infor 
mation, the robot is alloWed to move about not only on a 
single plane but also in a building having stairWays accord 
ing to the map information, and can operate Without any 
problem even When Waiting rooms or the like are located on 
upper levels of the building. 

[0016] If the management database means (3) is adapted to 
retain and update a utiliZation status of a facility located 
Within a traveling range of the robot (2), the robot is enable 
to identify the availability of the facility. In particular, if the 
response means (14a) is adapted to determine an action to 
conduct the guest (9) according to the utiliZation status of the 
facility, the robot is enable, for instance, to conduct the guest 
to a vacant conference room, and deal With changing situ 
ations. 

[0017] If the management database means (3) is adapted to 
retain and update the individual personal information of the 
guest (9), the database of the guests can be kept updated at 
all times. If the management database means (3) or robot (2) 
is provided With an ansWer-back function in connection With 
the noti?cation means (PC1, PC2, PC3), it becomes possible 
to verify if the recipient of the noti?cation has indeed 
received the noti?cation, and avoid any inadvertent failure 
to notify the host. The robot may change the Way to deal 
With the guest depending on the contents of the con?rmation 
from the host. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] NoW the present invention is described in the 
folloWing With reference to the appended draWings, in 
Which: 

[0019] FIG. 1 is an overall structural vieW of a reception 
ist robot system embodying the present invention; 

[0020] FIG. 2 is a simpli?ed diagram of the receptionist 
robot system; 

[0021] 
body 2; 

FIG. 3 is a system block diagram of the robot main 

Jun. 10, 2004 

[0022] FIG. 4 is a ?oWchart shoWing the mode of receiv 
ing and conducting a guest; 

[0023] FIG. 5 is a ?oWchart shoWing the mode of record 
ing individual personal information; 

[0024] 
[0025] FIG. 7 is a ?oWchart shoWing the human informa 
tion obtaining process; 

[0026] FIG. 8 is a ?oWchart shoWing the movement plan 
command process; 

FIG. 6 is a ?oWchart shoWing the sleep process; 

[0027] FIG. 9 is a ?oWchart shoWing the image informa 
tion obtaining process; 

[0028] FIG. 10 is a ?oWchart shoWing the process by the 
movement command unit; 

[0029] FIG. 11 is a ?oWchart shoWing the process of 
receiving a user command; 

[0030] FIG. 12 is a ?oWchart shoWing the process of 
moving the target position; 

[0031] FIG. 13 is a ?oWchart shoWing the process by the 
movement plan unit; and 

[0032] FIG. 14 is a ?oWchart shoWing the data processing 
process by the response unit. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0033] FIG. 1 is an overall structural vieW of a reception 
ist robot system embodying the present invention. As shoWn 
in the draWing, a robot main body 2 is placed neXt to a 
reception counter 1 of a lobby, and an operator OP is seated 
behind the reception counter 1. The operator OP may also be 
situated in another room. A database server 3 serving as 
management database means that can communicate With the 
robot main body 2 is placed in a room separate from the 
lobby, and is provided With a LAN connection With a 
Wireless router 4 placed in the lobby. The database server 3 
is also provided With a LAN connection With a robot support 
server 5 serving as monitoring means, an internet adapter 6 
and personal computers PC1, PC2, PC3, . . . serving as 
noti?cation means. The personal computers PC1, PC2, PC3, 

. can be used for entering schedule information and 
displaying the arrival of a guest. 

[0034] The robot support server 5 is capable of a Wireless 
communication With the robot main body 2 to support the 
eXchange of information betWeen the robot main body 2 and 
database server 3, and may be additionally provided With an 
individual personal information database, an appointment 
system, a global map, a noti?cation function and a moni 
toring tool. A monitor 7 is connected to the robot support 
server 5 to enable the operator OP to monitor the status of 
the robot main body 2 and database server 3. 

[0035] The LAN is also accessible from a portable termi 
nal 8. Thereby, a host (not shoWn in the draWing) scheduled 
to meet a guest 9 can be noti?ed of the arrival of the guest 
9 from the portable terminal 8 even When he is aWay from 
his oWn personal computer. 

[0036] FIG. 2 is a simpli?ed block diagram of the recep 
tionist robot system embodying the present invention. The 
robot main body 2 is provided With a pair of cameras 11 
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provided on either side thereof, a microphone 12 and a 
loudspeaker 13. The robot main body 2 is additionally 
provided With a recognition module 14 serving as an exter 
nal recognition means, an action module 15 and a control 
unit 16. The recognition module 14 comprises an image 
recognition unit 14a, a speech recognition unit 14b con 
nected to the microphone 12, a speech synthesis unit 14c 
connected to the loudspeaker 13, and a response unit 14d for 
exchanging signals With these units. The action module 15 
comprises a movement plan unit 15a, a movement command 
unit 15b, a command delivery unit 15c, and an action 
command unit 15d, and transmits control signals generated 
by these units to the control unit 16. 

[0037] The image recognition unit 14a three-dimension 
ally visualiZes an image by using the pair of cameras 11, 
generates a local map of a range of movement from this 
image, detects a moving object (moving body) Within the 
image, detects a face portion of the moving object, and 
identi?es the face portion as such, by making use of an 
image processing process. The speech recognition unit 14b 
locates the source of the speech and recogniZes the speech 
by making use of a speech processing process according to 
the speech data obtained from the microphone 12. The 
speech synthesis unit 14c synthesiZes a speech that is 
designed to be delivered from the loudspeaker 13 according 
to a command from the response unit 14d by making use of 
a speech processing process. 

[0038] The response unit 14d is provided With a scenario 
table 146 Which includes a individual personal map and a 
scenario management unit. The individual personal map 
manages the human information (that Would alloW the 
operator OP and guest 9 to be distinguished apart) surround 
ing the robot main body 2 according to the information of 
the image processing, sound source location and speech 
processing. The scenario management unit looks up the 
scenario table 146 Which de?nes various actions of the robot 
main body 2 When communicating With a human, and 
controls and manages the actions that are to be executed 
depending on each particular condition. 

[0039] The robot support server 5 comprises a server main 
body 5a and a database unit 5b. The server main body 5a 
communicates With the response unit 14d, and is provided 
With a LAN connection With the personal computers PC1, 
PC2, PC3, . . . serving as communication terminals. A 

monitor 7 and an input terminal not shoWn in the draWing 
are connected to the server main body 5a. The database unit 
5b stores individual personal information, schedule infor 
mation and map information as respective databases. Such 
information can be reneWed or updated by accessing the 
databases from outside. The map information (global map) 
includes information on the corridors, stairWays and rooms 
Within the range of the travel or movement of the robot main 
body 2. The robot main body 2 can Walk about freely Within 
this range according to such map information. 

[0040] The information stored in the individual personal 
information of the database unit 5b may include general 
information Which may include such items as ID number, 
name, hoW the name is pronounced, name in Roman letters, 
nickname, sex, date of birth and blood type, Work informa 
tion Which may include such items as company, department, 
post, telephone number, mail address and terminal informa 
tion, log information Which may include records of past 
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receptions or visits, and management information such as 
the number of recorded images. The same information is 
also stored in the database server 3. The database server 3 
additionally stores appointment information, a global map 
and language information. 

[0041] The system of the robot main body 2 is noW 
described in the folloWing With reference to the block 
diagram of FIG. 3. The robot main body 2 comprises the 
cameras 11, microphone 12 and loudspeaker 13 as men 
tioned earlier. The image signal from the cameras 11 is 
forWarded to an image recognition unit 14a via an image 
input unit 14f, and the audio signal from the microphone 12 
is forWarded to a sound source locating unit 14g and a 
speech recognition unit 14b. The speech synthesiZed by the 
speech synthesis unit 14c is forWarded to the loudspeaker 
13. The speech signal from the speech synthesis unit 14c is 
forWarded to the speech recognition unit 14b While the 
speech recognition signal from the speech recognition unit 
14b is forWarded to the speech synthesis unit 14c. 

[0042] The cameras 11 may be either a monochromatic or 
color camera, and may consist of either regular or stereo 
scopic cameras. The cameras can both pan (lateral motion) 
and tilt (vertical motion) by using electric motors. The image 
input unit 14f captures a digitiZed image by using a frame 
grabber, and extracts movement information from a differ 
ence betWeen a pair of consecutive or arbitrarily selected 
frames. The image recognition unit 14a obtains distance 
information from the image, and determines the pro?le of a 
human or the position of a moving object according to an 
optical ?oW. In this case, the position can be determined by 
extracting a region of a particular color by using color 
information and referring to the distance information. 

[0043] The sound source locating unit 14g may be pro 
vided With stereophonic microphones 12 so as to be capable 
of locating a sound source from the difference of the sound 
pressure and arrival time betWeen the tWo microphones. 
Also, from the rise in the sound Wave, it is determined if the 
sound is a human speech or an impulsive sound. The speech 
recognition unit 14b looks up a vocabulary list Which is 
prepared in advance, and recogniZes human speech com 
mands and intensions by recogniZing the speech signals 
from the microphones 12. The speech synthesis unit 14c 
produces a speech signal according to the command from 
the response unit 14d or a result of speech recognition 
conducted internally in the speech synthesis unit 14c. 

[0044] The system further comprises a sight line control 
unit Which directs the cameras in a desired direction. The 
sight line control unit converts the position information of 
the object captured by the image recognition unit 14a into 
pan and tilt angles. These values are forWarded to a camera 
motion control unit (not shoWn in the draWing), and the line 
of sight can be ?xed to an object by controlling the pan and 
tilt angles of the cameras 11 according to the control signal 
from the camera motion control unit. By inputting the kind 
of sound (speech or impulsive sound) and the location of the 
sound source obtained by the sound source locating unit, the 
cameras (line of sight) may be directed toWard the sound 
source. By inputting the pan and tilt angle values from the 
movement plan unit 15a or response unit 14d to the sight 
line control unit, the cameras (line of sight) can be directed 
to a desired location. 

[0045] The image recognition unit 14a receives the map 
information stored in the map management unit (global 
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map) 5c provided in the database unit 5b of the robot support 
server 5. The image recognition unit 14a is adapted to 
identify a human face by looking up the face database stored 
in the individual personal information management unit 5d. 
The image output from the image recognition unit 14a, as 
Well as the map information from the map management unit 
5c, is forWarded to the movement plan unit 15a and response 
unit 14d. 

[0046] The map management unit 5c stores the map of the 
surrounding area, and the preset routes and tasks of the robot 
main body 2. The individual personal information manage 
ment unit 5d stores an individual personal information 
database and a database for face recognition. 

[0047] The movement plan unit 15a and response unit 14d 
exchange signals betWeen them. The movement plan signal 
from the movement plan unit 15a is forWarded to the 
movement command unit 15b. The movement plan unit 15a 
also receives an action command signal from the action 
command unit 15d. The action command unit 15d receives 
a command signal from the response unit 14d, and 
exchanges signals With the movement command unit 15b. 

[0048] The movement plan unit 15a alloWs the robot main 
body 2 to approach an object (human or ?xture) While ?xing 
the line of sight directed thereto. The movement route is 
determined by a route generating process, and is com 
manded to the robot main body 2. In this case, the movement 
command route is such that the relative angle betWeen the 
target point and the robot is reduced to Zero. The arrival at 
the target point is determined by the information from a gyro 
(not shoWn in the draWing). If there is any task information 
received from the map management unit 5c, a startup 
command is forWarded to the image recognition unit 14a to 
determine the position of an object as a part of the task. The 
gyro may consist of a geomagnetic sensor, a position adjust 
ment system using a gas rate sensor or other position 
adjustment systems incorporated With GPS or the like. 

[0049] The system further comprises a Walk command 
unit (not shoWn in the draWing) Which converts Walk com 
mand values obtained from the movement plan unit 15a into 
a movement command of the robot main body 2, and 
transfers incremental command values to the movement 
command unit 15b. The result of image recognition is 
directly forWarded to the Walk command unit so that the 
robot main body 2 may be informed of the obstacles that 
may be present around the robot main body 2 and is 
prevented from colliding With such obstacles While in move 
ment. 

[0050] The movement command unit 15d forWards move 
ment commands to the control unit 16 according to the sight 
line command values, Walk command values and action 
command values from the response unit 14d that are given 
asynchronously. The current position of the robot main body 
2 is forWarded to the movement plan unit 15a and Walk 
command unit. 

[0051] The response unit 14d receives a sound source 
locating signal from the sound source locating unit 14g, a 
speech recognition signal from the speech recognition unit 
14b and the individual personal information (schedule infor 
mation and information for face recognition) stored in the 
individual personal information management unit 5d pro 
vided in the database unit 5b of the robot support server 5. 
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[0052] The control unit 16 of the robot main body 2 
comprises a movement control unit 16a, a self position 
estimating unit 16b and an arm/hand control unit 16c, and 
the drive unit of the robot main body 2 comprises a move 
ment mechanism unit 2a serving as an autonomous move 
ment means and an arm/hand mechanism unit 2b. 

[0053] The self position estimating unit 16b estimates the 
traversed distance and direction of the current movement 
from the detected values of the gyro and angles of the 
articulated parts of the robot main body 2, and passes this 
information to the movement plan unit 15a via the action 
command unit 15d. The incremental command from the 
Walk command unit may consist of a rotational angle of the 
Wheels in case of a Wheeled robot main body or a step in case 
of a bipedal robot main body, and a signal controlling the 
movement mechanism unit 2a is forWarded to the movement 
control unit 16a via the action command unit 15d according 
to this incremental command. The movement mechanism 
unit 2a may be those using Wheels, legs or craWlers. The 
arm/hand control unit 16c moves the hands and arms or 
other actuators according to the command from the action 
command unit 15d. The arm/hand mechanism unit 2b con 
sists of hands and arms or other actuators. 

[0054] The action command signal from the action com 
mand unit 15d is forWarded to the movement control unit 
16a and arm/hand control unit 16c. The movement control 
signal from the movement control unit 16a is forWarded to 
the movement mechanism unit 2a, and the robot main body 
2 can operate on account of the actuation of the movement 
mechanism unit 2a. The hand/arm control signal from the 
arm/hand control unit 16c is forWard to the arm/hand 
mechanism unit 2b, and arms and hands (not shoWn in the 
draWing) of the robot main body 2 are actuated on account 
of the operation of the arm/hand mechanism unit 2b. 

[0055] Auser operation unit (such as a keyboard or touch 
panel) 17 exchanges signals With the map management unit 
5c and individual personal information management unit 5d, 
and entry of neW information and updating existing infor 
mation can be effected from the user operation unit 17. The 
user operation unit 17 servers as a user interface for com 

manding the start and end of the movement, as Well as the 
returning to the original position, of the robot main body 2. 

[0056] The mode of operation of the receptionist robot 
system of this embodiment is described in the folloWing. 
First of all, the case of the robot main body 2 operating as 
a receptionist is described in the folloWing With reference to 
the ?oWchart shoWn in FIG. 4. The home position is de?ned 
in step ST1. The home position may be de?ned at a position 
adjacent to the reception counter 1 shoWn in FIG. 1, and the 
robot main body 2 is made to stand at this position. The 
robot main body 2 proceeds to a Wait state at the home 
position in step ST2, and directs the body and cameras 11 
toWard a point (such as an entrance door), for instance, from 
Which a guest 9 is expected. 

[0057] The robot main body 2 then proceeds to a moving 
body detection mode in step ST3, and conducts an image 
processing process for recogniZing a moving object con 
tained in the image captured by the cameras 11. In the How 
process for a receptionist, an erroneous response to minor 
movements can be avoided by setting a threshold level in 
detecting a moving object at a level suitable for detecting a 
human being. It is determined in step ST4 if a moving object 
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has been detected. If not, the program How returns to step 
ST3 to repeat the preceding steps. If a moving object has 
been detected, the program How advances to step ST5. 

[0058] An approach detecting mode is executed in step 
ST5 to detect the approach of a moving object (guest 9) to 
a prescribed distance, and the program How advances to step 
ST6. It is determined in step ST6 if the moving object has 
approached (to the prescribed distance). If not, the program 
How returns to step ST5, and repeats the step of detecting an 
approach of the moving object. The approach of a moving 
object can be detected by comparing the positions of the 
same moving object in consecutive frames, and determining 
the approach of the moving object if the distance of the 
object to the cameras 11 diminishes and the angle of the line 
connecting the cameras 11 and gravitational center of the 
object stays beloW a prescribed threshold level for a pre 
scribed number of consecutive frames. 

[0059] When an approach is detected in step ST6, the 
program How advances to step ST7 Where the detection of 
a face is executed by the image recognition unit. The robot 
main body 2 may be programmed to boW to the approaching 
guest 9 as an additional action preceding step ST7. 

[0060] It is determined in step STS if the face of the guest 
9 has been detected. If not, the program How advances to 
step ST9, and the robot main body 2 tells the guest “Excuse 
me. Please speak to the operator” by using the speech 
synthesis unit before the program How returns to step ST2. 
If a face has been detected in step STS, the program How 
advances to step ST10 Where the image recognition unit 
recogniZes the face. It is determined in step ST11 if the face 
Was successfully extracted. If not, the program How 
advances to step ST9. If the face Was successfully extracted, 
the program How advances to step ST12. 

[0061] It is determined in step ST12 if the face extracted 
in step ST11 can be identi?ed. This can be accomplished by 
forWarding the image of the extracted face to the database 
server, and comparing the image With any of the face 
information stored in the database unit as individual per 
sonal information. If the extracted face cannot be identi?ed, 
the program How advances to step ST13 Where the image 
data of the extracted face is recorded in the database unit as 
individual personal information before the program How 
advances to step ST9. If the extracted face can be identi?ed, 
the program How advances to step ST14. 

[0062] In step ST14, the robot main body 2 speaks to the 
guest, “May I have your name, please?” or “Are you Mr. 
XXX?”, and recogniZes the name of the guest by using the 
speech recognition unit before the program How advances to 
step ST15. In step ST15, it is determined if the recogniZed 
name agrees With the name under Which the individual 
personal information corresponding to the recogniZed face is 
recorded. If no matching name is found, the program How 
advances to step ST9. OtherWise or if a matching name is 
found, the program How advances to step ST16. 

[0063] In step ST16, the robot main body 2 inquires the 
contents of the appointment of the particular guest 9. More 
speci?cally, such pieces of information as the time of visit, 
name, company and host are looked up from the database 
unit according to the individual personal information of the 
guest 9. It is determined in step ST17 if the appointments 
recorded in the schedule information of the database unit 
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include any that matches the appointment of the guest 9. If 
not, the program How advances to step ST9. If such an 
appointment is anticipated, the program How advances to 
step ST18. In step ST18, the robot main body 2 speaks to the 
guest, “Do you have an appointment to see Mr. XXX in a 
conference room #YYY at ZZ pm?”, and recogniZes the 
reply of the guest 9 by using the speech recognition unit 
before the program How advances to step ST19. 

[0064] In step ST19, it is determined if the reply of the 
guest 9 is “yes” or “no”. If “yes”, the program How advances 
to step ST9. If “no”, the program How advances to step 
ST20. In step ST20, the connection With the noti?cation 
terminal is con?rmed. The con?rmation of the connection 
With the noti?cation terminal consists of the steps of looking 
up noti?cation terminal information (such as IP address) 
from the individual personal information recorded in the 
database unit of the host Who is required to be noti?ed, and 
establishing the connection With the noti?cation terminal 
prior to the noti?cation of the appointment to the host. In 
step ST21, it is determined if the above mentioned connec 
tion is possible. If the connection is not possible, the 
program How advances to step ST9. If the connection is 
possible, the program How advances to step ST22. 

[0065] In step ST22, the name and other information of the 
guest 9 is noti?ed to the noti?cation terminal of the host. The 
program How then advances to step ST23 and a response 
process is initiated for the host as an interrupt routine. As a 
subroutine of this interrupt routine, a response Wait state for 
Waiting a response from the host is produced in step ST31, 
and it is determined in step ST32 if there has been any 
response from the host. When no response is received from 
the host, the program How returns to step ST31. When a 
response is received from the host, the program How 
advances to step ST33 Where the guest 9 is noti?ed by a 
speech that a response regarding the appointment has been 
received from the host before the subroutine is concluded. 

[0066] In step ST23 of the main routine, the robot main 
body 2 moves toWard a sofa While taking a posture to lead 
the Way for the guest 9 to have him Wait in the sofa until the 
host comes to the lobby to meet the guest 9. In step ST24, 
it is determined if there is any vacancy in the sofa. If there 
is no vacancy, the program How advances to step ST9. If 
there is a vacancy, the program How advances to step ST25 
Where it determined if the trip to the sofa has completed. If 
the trip to the sofa has not completed, the program How 
returns to step ST24. If the trip to the sofa has completed, the 
program How advances to step ST26 Where the guest 9 is 
noti?ed by a speech to be seated in the sofa. In step ST27, 
the return process is executed and the robot main body 2 
starts moving back toWard the home position before the 
main How is concluded. 

[0067] It is also possible for the host Who has been noti?ed 
of the arrival of the guest to reply by using a personal 
computer or mobile telephone, and to provide instructions 
for the robot main body 2. For instance, the host may instruct 
the robot main body 2 to “Wait in the lobby”, “conduct the 
guest to a prescribed meeting place” or “change the speech 
to the guest”. 

[0068] The recording of individual personal information is 
described mainly in connection With the robot main body 2 
With reference to the ?oWchart of FIG. 5. The How of the 
recording individual personal information is started by a 
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record command made by the operator. The command may 
be in the form of a speech (such as “record”) by the operator 
or a keyboard input from the robot support server. It is 
con?rmed in step ST41 if a recording process has indeed 
been permitted by querying in speech, “May I record your 
face?”, and it is determined in step ST42 if the recording 
may proceed. In this determination step, for instance, the 
reply from the object of recording in speech is recogniZed by 
the speech recognition unit, and it is con?rmed that the 
recording is permitted. 

[0069] If it is determined in step ST42 that the recording 
is not permitted from the contents of the reply, the main How 
is concluded. If the recording is permitted, the program How 
advances to step ST43 Where the guest is noti?ed that the 
name Will be recorded. It is determined in step ST44 if the 
face Was recogniZed from the result of face recognition in 
step ST12. If the face Was recogniZed, the program How 
advances to step ST45 Where the face is recogniZed again 
before the program How advances to step ST46. In step 
ST46, it is determined if the result of face recognition 
matches With any in the database or not. If the face is 
recogniZed to be a knoWn face, the program How advances 
to step ST47 Where the name corresponding to the knoWn 
face is read out from the database and the robot main body 
2 con?rms it by-speaking “May the image of Mr. XXX be 
updated?”. 

[0070] In step ST48, it is determined if a prescribed time 
period has elapsed. This time period may start at step ST45. 
If it is determined in step ST48 that the prescribed time 
period has not elapsed (no time out), the program How 
advances to step ST49 Where the guest’s reply regarding the 
con?rmation of his name is recogniZed by the speech 
recognition unit, and it is determined if the con?rmed name 
Was correct. If the name Was not correct, the program How 
returns to step ST45 and repeat the face recognition and 
query/con?rmation of the name. If the prescribed time has 
elapsed Without con?rming a correct name, and a time out 
is detected in step ST48, the program How advances to step 
ST50 Where the robot main body 2 speaks, “Excuse me. 
Please, speak With the operator.” before concluding the main 
?oW. Step ST50 may include a step of delivering a message 
entered from a keyboard. 

[0071] If it is determined that the name con?rmed in step 
ST49 is correct, the program How advances to step ST51 
Where it is determined that the con?rmed name is indeed 
correct before the program How advances to step ST52. In 
step ST52, a query is made by speaking, “May I go ahead 
With the recording?” as a last step of con?rming the record 
ing before the program How advances to step ST53. In step 
ST53, the reply from the guest in response to the ?nal 
con?rmation in step ST52 is recogniZed by the speech 
recognition unit, and it is determined the name should be 
recorded. If the name should not be recorded, the main How 
is concluded. If the name should be recorded, the program 
How advances to step ST54. 

[0072] In step ST54, the con?rmed name is looked up 
from the individual personal information of the database unit 
before the program How advances to step ST55. In step 
ST55, it is determined if the data of the person identi?ed in 
step ST54 eXists. If the data of this person eXists, the 
program How advances to step ST56. If not, the program 
How advances to step ST59 Where a neW record of data for 
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this person is created before the program How advances to 
step ST56. The image of the face of this person is recorded 
in step ST56. By thus recording the image of the face 
Without regard if the person is knoWn or not, it is possible 
to record the most current face image at all times. When the 
recording of the face image in step ST56 is concluded, the 
program How advances to step ST57 Where the completion 
of the recording is noti?ed by speech, for instance, by saying 
“The recording is complete.” before the program How 
advances to step ST58. In step ST58, the contents of the 
database such as the face image and name are updated before 
concluding the main ?oW. 

[0073] If the face could not be successfully recogniZed in 
step ST44, the program How advances to step ST60. Also, if 
the result of face recognition does not match With any knoWn 
face in step ST46, a query is made, for instance, by saying 
“Is this a neW record?” before the program How advances to 
step ST60. In step ST60, it is determined if the input of the 
name should be made by a speech. This determination may 
be based on if the speech can be recogniZed for the purpose 
of recording the name. If it is possible, the program How 
advances to step ST61 Where a query is made, for instance, 
by saying, “May I have your name, please?”. The reply to 
this is then recogniZed by the speech recognition unit in step 
ST62 before the program How advances to step ST63. In 
step ST63, a time out process similar to that of step ST48 is 
eXecuted. If a time out occurs Without con?rming the name, 
the program How advances to step ST50. It a time out has not 
occurred, the program How advances to step ST64 Where it 
is determined if the name is correct similarly as in step ST49. 
If it is determined in step ST62 that the con?rmed name is 
correct, the program How advances to step ST51 and the 
aforementioned process is eXecuted. If it is determined that 
the con?rmed name is not correct, the program How returns 
to step ST61. 

[0074] If it is determined in step ST60 that the name 
should not be recorded from the speech, the program How 
advances to step ST65. In step ST65, it is noti?ed that the 
name should be entered from the keyboard, and the entered 
name is recogniZed before the program How advances to 
step ST51. Entry from the keyboard may be substituted by 
the use of a business card reader incorporated With a 
character recognition function. By thus conducting the 
recording of a face image based on the result of face 
recognition, recording of a name by speech or recording of 
a name by entry from a keyboard, the recording can be 
effected Without any omissions. When the name is recorded 
from the result of face recognition, because the accuracy of 
the data is con?rmed by comparing it With knoWn data, it is 
possible to avoid the recording of a same person tWice. Also, 
because the data based on face recognition and name are 
both recorded, it is possible to tell apart tWo persons having 
a same name. 

[0075] The mode of controlling various actions of the 
robot main body 2 is described in the folloWing With 
reference to the corresponding ?oWcharts. Each individual 
control process may be executed as a subroutine. First of all, 
FIG. 6 shoWs a sleep process in the response unit. In step 
ST71, the elapsed time t from the time point at Which the 
information on the sound or moving object Was entered for 
the ?rst time is computed. In step ST72, it is determined if 
the elapsed time t eXceeds a prescribed threshold value. If so, 
the program How advances to step ST73. If the elapsed time 








